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EXECUTIVE  SUMMARY 

\J 

This  assessment  of  the  feasibility  of  the  Soviet  Tenth  Five-Year  Plan 
was  the  result  of  analysis  employing  the  SRI-WEFA  Econometric  Model  of  the 
Soviet  Union.  The  current  version  of  the  model,  SOVMOD  II,  has  been 
developed  during  the  course  of  the  past  two  years  through  the  combined 
efforts  of  economists  from  Stanford  Research  Institute's  Strategic 
Studies  Center  and  the  Wharton  Econometric  Forecasting  Associates.  This 
assessment,  based  on  the  Basic  Guidelines  for  the  Soviet  economy  for 
1976-80  which  was  published  in  the  Soviet  Press  following  its  approval  at 
the  25th  Communist  Party  Congress,1  represents  one  of  the  several  issues 
areas  chosen  for  application  of  the  SRI-WEFA  Model,  both  because  of  its 
importance  to  U.S.  policy  planners,  and  its  usefulness  in  illustrating  the 
model's  capabilities.^^ 

An  econometric  model  has  distinct  advantages  for  evaluating  this  Soviet 

plan: 

•  Indirect,  as  well  as  direct,  effects  may  be  examined  via  the 
interdependent  system  of  equations; 

•  Areas  not  treated  extensively  in  the  plan  document  may  be 
explored;  and 

•  Alternative  projections  may  be  constructed  based  on  variations 
in  Soviet  policy,  world  economic  conditions,  etc. 
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See  Pravda,  March  9,  1976 


On  the  other  hand,  limitations  of  using  an  econometric  model  in  forecasting 
should  be  kept  in  mind: 

•  Interaction  with  the  analyst  is  required,  and  thus,  his  skill 
and  judgment  are  important; 

•  Projections  are  subject  to  prediction  errors  which  increase 
with  the  length  of  the  projection;  and 

•  Data  methodology  and  accuracy  are  crucial. 

In  this  report,  although  the  SRI/WEFA  Model  uses  Western  reconstructions 
of  official  Soviet  data  series,  the  model  projections  are  adjusted  upward 
to  be  comparable  with  official  plan  data. 

Overview  of  the  Tenth  Five-Year  Plan 


A  reduction  of  aspirations  was  signalled  first  by  the  Plan  and  State 
Budget  for  1976,  published  two  weeks  before  the  initial  draft  of  the  Basic 
Guidelines  for  the  Tenth  Five-Year  Plan  in  December  1976.  The  Ninth 
Five-Year  Plan  had  been  significantly  under fulfil led  and  the  growth  rates 
foreseen  for  the  Tenth  Five-Year  Plan  were  less  ambitious  and  In  line  with 
actual  experience  under  the  Ninth  Plan.  Two  bad  harvests,  in  1972  and  1975, 
were  major  factors  in  the  under fulfillment,  but  it  is  clear  that  the  gains 
in  productivity  that  had  been  anticipated  in  the  Ninth  Plan  were  unrealistic. 
Only  the  target  for  the  growth  of  foreign  trade  had  been  overfulfilled — 
linked,  in  part,  to  Soviet  concern  with  lagging  productivity. 

The  stress  in  the  Tenth  Five-Year  Plan  is  on  the  improvement  of  the 
efficiency  of  production.  The  diminishing  rate  of  growth  of  the  labor  supply 
and  the  diminishing  effectiveness  of  capital  investment  in  increasing  output 
is  implicitly  recognized.  No  major  organizational  changes  in  the  economy 
are  anticipated  by  the  plan,  however.  Fulfillment,  then,  may  well  depend 
on  imports  of  machinery  and  equipment  from  the  developed  West. 

Control  Solution  for  the  Soviet  Economy,  1973-80 

The  term  "control  solution"  indicates  that  a  judgment  of  conditional 
plausibility  and  Internal  consistency  has  been  made  by  the  analyst.  A 
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forecast,  on  the  other  hand,  discriminates  among  control  solutions  through 
the  study  of  additional  criteria  Cor  plnusability .  The  projection  of  this 
control  solution  begins  in  1973,  since  values  for  some  of  the  variables  in  that 
year  were  not  available.  A  number  of  assumptions  concerning  the  values  of 
exogenous  variables  were  made  and  they  are  listed  in  the  Appendix. 

A  comparison  of  the  control  solution  with  the  Basic  Guidelines  for  the 
Tenth  Five-Year  Plan  indicates  that  aggregate  output  targets  for  industry 
and  agriculture  are  feasible.  The  projection  in  the  plan  document  for 
growth  in  real  income  per  capita  and  real  volume  of  foreign  trade,  however, 
are  not  borne  out  in  the  control  solution.  For  the  latter  target,  the 
control  solution  might  have  been  in  closer  agreement  with  the  plan  if  the 
period  over  which  the  foreign  trade  equations  were  estimated  had  included 
1974  and  1975. 

Comparison  of  the  Tenth  Five-Year  Plan  with  the 
_ SOVMOD  II  Control  Solution _ 

Basic  Guidelines  SOVMOD  II 
Indicator:  Five-Year  Rates  of  Growth  Targets1  Control2 

24.9% 

24.-28.% 

35.-29.%  39.4%  (30.7) 

30.-34.%  33.8%  (25.4) 

3.8%  4.2% 

14.-17.%  14.5%  (12.5) 

20.-22%  18.3% 

24.-26.%  25.0% 

24.4% 

30.-35.%  23.3% 

*  Model  projections  converted  to  Soviet  GV0  projections  using  adjust¬ 
ment  factors  computed  for  1966-70.  The  unadjusted  SOVMOD  II 
projections  are  given  in  parentheses.  The  adjustment  factor  is  a 
standard  approximation:  [1.  +  g  (Official)]/[l.  +  g  (Western)]. 

Sources:  1  Pravda,  March  1976. 

2  SOVMOD  II  Control:  5  May  1976. 
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New  Capital  Investment  (5  Year  Total) 

Total  Consumption 

Foreign  Trade  Turnover 


While  targets  for  growth  of  industrial  output  at  the  branch  level 
also  appear,  on  the  whole,  feasible,  again  the  control  solution  raises 
some  questions.  Because  the  allocation  of  capital  investment  among  the 
branches  of  industry  is  not  published,  the  model,  in  the  control  solution, 
allocates  investment  on  the  basis  of  historical  patterns.  A  comparison 
of  the  plan  and  control  solution  projections  for  light  industry,  then, 
indicates  that  fulfillment  of  the  plan  target  for  that  branch  would  require 
a  greater  allocation  of  capital  investment  to  light  industry  than  that 
projected  by  the  model.  On  the  other  hand,  the  modest  target  for  the  petroleum 
industry  in  the  plan  may  indicate  the  restriction  of  growth  of  investment  from 
historical  rates  by  planners  or  anticipation  of  dimishing  effectiveness  of 
capital  investment. 

The  control  solution  projects  that  the  current  degree  of  income- 
expenditure  imbalance  will  persist  over  the  Tenth  Five-Year  Plan  period, 
with  a  mild  rate  of  domestic  inflation.  An  increasing  gap  between 
administered  prices  and  "free"  farm  prices  is  seen  which  may  well  trigger 
a  price  reform,  judging  from  past  experience.  A  growing  deficit  in  the 
State  Budget  is  also  projected  and  an  adjustment  in  expenditures  or  revenues 
will  be  required,  the  latter  having  been  coupled  with  price  reform  in  the 
past. 


Agriculture  will  remain  the  lagging  sector  through  the  1976-80  period. 
This  has  been  recognized  by  the  leadership  as  is  made  evident  by  the 
moderation  of  the  growth  target  in  the  Tenth  Plan.  While  the  plan  document 
gives  little  detail  in  the  foreign  trade  sector,  the  model  control  solution 
projects  a  relative  increase  in  Soviet  trade  with  the  CMEA  and  Developed 
West  and  relative  decline  in  trade  with  the  Third  World.  The  measure  of 
Soviet  hard  currency  liquidity  is  projected  to  fall  sharply  in  the  control 
solution,  and  the  ratio  of  debt  less  stock  of  hard  currency  to  total  Soviet 
exports  to  the  Developed  West  rises  substantially  through  1976. 

Scenario  Experiments 

Several  alternative  projections  to  the  control  solution  were  considered 
to  examine  the  total  system  impact  of  variations  in  Soviet  import  policy, 
weather  conditions,  and  the  state  of  the  world  economy. 


Scenario  I,  an  alternative  considering  Soviet  restriction  of  imports, 
was  motivated  by  the  following  reasoning: 

•  unrestricted  imports  may  be  infeasible  either  because  the 
required  expansion  of  exports  cannot  be  accomplished  or 
because  hard  currency  deficits  incurred  are  unacceptable 
to  the  leadership.  Western  bankers,  or  both; 

•  after  the  very  poor  1963  harvest,  the  USSR  faced  a  similar 
dilemma  and  the  scenario  was  based  on  that  type  of  response. 

Thus,  in  Scenario  I,  imports  of  machinery  and  raw  materials  from  the  CMEA  and 
the  Developed  West  are  reduced  as  well  as  drawings  on  Western  credits.  As 
a  result,  GNP  growth  over  1976-80  is  reduced  by  .5%,  industrial  growth  by 
1.0%,  growth  of  real  per  capita  income  by  .5%,  and  growth  of  total  consumption 
by  .9%. 


Variations  in  weather  conditions  were  examined  in  Scenarios  II-A  and 
II-B.  In  scenario  II-A  above  normal  weather  conditions,  the  conditions  of 
1966-70,  were  imposed  and  for  Scenario  II-B,  the  below  normal  weather 
conditions  of  1961-65  were  imposed.  Normal  weather,  as  assumed  in  the 
control  solution,  was  defined  as  the  sample  mean  for  the  weather  variables 
over  the  1959-72  period. 

Scenario  II-A  shows  the  growth  of  GNP  to  be  10.7  billion  rubles  greater 
over  the  five-year  period  due  to  the  above  normal  weather.  Scenario  II-B, 
on  the  other  hand,  show  GNP  growth  for  the  Tenth  Five-Year  Plan  reduced  by 
almost  9  billion  rubles  from  the  control  solution  projection.  About  60% 
of  the  weather  impact  falls  on  new  capital  investment;  the  remainder  on 
inventories  and  residual  end-use  categories,  including  state  grain  reserves. 
The  impact  on  food  consumption  is  nearly  compensated  by  changes  in  the 
consumption  of  durables.  Surprisingly,  industrial  output  growth  is  greater 
than  the  control  in  both  Scenario  II-A  and  II-B.  While  the  above  normal 
weather  impact  is  to  be  expected,  the  below  normal  weather  increase  in  the 
growth  of  industrial  output  can  be  traced  to  population  movement  and  thus 
an  increase  in  the  non-agricultural  labor  force. 
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Scenario  III  was  designed  to  examine  the  impact  of  the  Western 
recession  on  the  Soviet  economy.  The  scenario  replaces  the  recession  in 
world  trade  in  1975  by  steady  growth  at  7%  for  1975-80  and  credit  drawings 
on  the  West  are  reduced  by  $4  billion.  In  comparison  with  the  control 
solution,  over  the  Tenth  Five-Year  Plan,  industrial  production  in  Scenario 
III  is  3.85  billion  rubles  greater  and  the  Soviet  Union's  international 
position  in  1980  is  much  improved  with  an  increase  of  $2  billion  in  hard 
currency  reserves  and  a  lower  debt  ratio.  Most  of  the  impact  on  industrial 
output  of  increased  machinery  imports  from  the  Developed  West  occurs  after 
1980  because  of  the  lags  involved  in  import  and  installation. 

The  Input-Output  Component  Applied  to  the  Tenth  Five-Year  Plan 

For  the  input-output  component  of  the  SRI-WEFA  Model,  a  series  of 
balanced  input-output  tables  were  derived  from  the  Soviet  I/O  tables  for 
1959,  1966,  and  1972  as  reconstructed  by  Western  economists.  Three-factor 
production  functions  in  employing  labor,  capital,  and  material  inputs  were  then 
estimated  with  the  deliveries  of  material  inputs  determined  by  the  I/O 
component.  The  introduction  of  material  inputs  caused  shifts  in  the 
output  elasticities  for  labor  and  capital. 

) 

Two  alternative  projections  were  attempted  for  the  Tenth  Five-Year 
Plan  period  using  the  integrated  I/O  component.  In  Alternative  I,  the 
growth  rates  of  material  inputs  were  imposed  from  the  control  solution 
projections.  In  Alternative  I,  generally  lower  branch  growth  rates  were 
projected  over  the  Tenth  Five-Year  Plan  due  to  the  reduced  output 
elasticities  for  capital  in  the  three-factor  production  functions.  This 
indicates  the  sensitivity  of  production  function  estimation  for  Soviet 
data  due  to  variations  in  specification. 

In  Alternative  II,  material  inputs  are  determined  endogenously 
through  the  interaction  of  the  I/O  system  and  the  three-factor  production 
functions.  The  greatest  changes  from  Alternative  I  to  Alternative  II 
occurred  in  industrial  branches  with  the  largest  output  elasticities  for 
material  inputs.  Sectoral  interdependencies  introduced  in  Alternative  II 
have  a  leveling  effect  on  branch  growth  rates  -  i.e.,  branches  that  were 
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projected  to  have  growth  rates  less  than  the  economy  average  grow  faster 
under  Alternative  II;  greater  than  the  economy  average  grow  slower. 

Conclusions 

The  following  conclusions  may  be  drawn  from  an  analysis  of  the  Tenth 
Five-Year  Plan  using  the  SRI-WEFA  Econometric  Model: 

•  On  the  whole,  the  targets  of  the  Tenth  Five-Year  Plan  are 
feasible. 

•  In  this  plan,  it  is  evident  that  planners  have  adjusted 
expectations  to  past  experience. 

•  There  will  be  continuing  difficulties  in  the  agricultural 
sector. 

•  There  is  the  potential  for  a  realignment  of  internal  prices 
due  to 

-  divergence  between  administered  and  free  prices 

-  a  widening  deficit  in  the  State  Budget 

-  the  pressure  of  world  inflation  through  the 
foreign  trade  sector 

•  Import  restriction  would  have  a  negative  impact  on  industrial 
output,  real  household  income  and  consumption  and  a  positive 
impact  on  the  gold  and  reserve/ import  and  debt/export  ratios. 

•  Weather  conditions  were  demonstrated  as  having  an  important 
impact  on  the  whole  economy  over  the  Tenth  Five-Year  Plan  period. 

•  The  removal  of  the  Western  recession  increased  the  cumulated 
value  of  Soviet  industrial  production  by  3.85  billion  rubles 
over  the  Tenth  Five-Year  Plan  and  significantly  improved  the 
international  position  of  the  USSR  in  1980. 
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Abstract 


This  technical  note  presents  an  overview  of  the  Soviet  Tenth  Five- 
Year  Plan  based  on  the  document  approved  and  discussion  at  the  Twenty 
Fifth  Congress  of  the  Communist  Party  of  the  Soviet  Union  in  March,  1976. 
A  control  solution  of  the  model,  based  on  investment  intentions  and 
employment  constraints  in  the  plan  is  used  to  examine  plan  feasibility 
and  macroeconomic  consequences.  Scenario  experiments  are  described 
which  consider  the  impact  of  import  restriction  policies,  weather 
patterns  and  the  recession  in  the  West  on  the  implementation  of  the 
Tenth  Plan.  The  input-output  component  of  the  model  is  also  described 
and  two  alternative  schemes  of  linking  the  component  to  the  macromodel 
for  the  evaluation  of  economic  performance  over  the  Tenth  Plan  period 
are  explored. 


viii 


Foreword 


This  technical  note  represents  an  application  study  of  the  SRI- 
WEFA  Econometric  Model  of  the  Soviet  Union,  undertaken  during  the  third 
phase  of  development  work  on  the  model  funded  by  ARPA,  The  SRI-WEFA 
Model  is  a  central  component  of  the  Strategic  Studies  Center's  Soviet 
and  Comparative  Economics  Program,  This  program  is  under  the  super¬ 
vision  of  Dr.  Herbert  S.  Levine,  Senior  Research  Consultant  at  the  SSC 
and  Professor  of  Economics  at  the  University  of  Pennsylvania,  and  M. 
Mark  Earle,  Jr.,  Senior  Economist  and  Assistant  Director  of  the  SSC. 

The  evaluation  of  the  Soviet  Tenth  Five-Year  Plan  was  performed 
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I  INTRODUCTION:  THE  USE  OF  AN  ECONOMETRIC  MODEL 
IN  THE  EVALUATION  OF  SOVIET  FIVE-YEAR  PLANS 


Evaluation  of  the  Soviet  Five-Year  Plans  (FYPs)  has  become  an 
increasingly  important  task  for  Western  economists.  Given  the  greater 
availability  of  Soviet  economic  statistics  and  the  utilization  of 
quantitative  methods,  the  9th  FYP  was  subjected  to  more  rigorous  scrutiny 
than  were  previous  plans.  Western  skepticism  regarding  the  feasibility 
of  the  9th  Plan  was  eventually  confirmed  by  the  actual  performance  of  the 
economy.  Presented  now  with  the  10th  FYP,  we  have  a  new  analytical  tool, 
the  SRI-WEFA  Econometric  Model,  to  help  in  the  assessment  of  the 
feasibility  of  a  Soviet  FYP  and  its  macroeconomic  consequences.  SOVMOD  II, 
the  current  version  of  the  model,  has  been  developed  over  the  past  two 
years  by  economists  from  Stanford  Research  Institute  and  Wharton 
Econometric  Forecasting  Associates.  This  medium-scale  econometric  model, 
while  similar  in  scope  and  potential  application  to  models  of  Western 
market  economies,  was  designed  to  reflect  Western  understanding  of  Soviet 
economic  institutions  and  bureaucratic  behavior. 

There  are  many  advantages  in  using  an  econometric  model  for  forecasting 
the  probable  development  of  the  Soviet  economy  and  for  evaluating  official 
Soviet  Plans.  First,  since  the  model  is  an  interdependent  system  of 
technical  and  behavioral  relations,  the  analyst  is  able  to  consider 
indirect  effects  as  well  as  direct  effects,  i.e.,  the  total  system  impact, 
in  quantitative  terms.  Second,  since  this  macromodel  is  concerned  with 
income  flows  and  expenditures  throughout  the  Soviet  economy,  one  may 
explore  the  consequences  of  a  Plan  in  areas  not  treated  extensively  in  the 
published  document.  For  example,  we  will  consider  the  consequences  of 

i 

the  Plan  for  household  income  and  consumption,  the  State  budget,  controlled 
and  market  prices,  the  composition  of  foreign  trade,  and  the  Soviet 


balance  of  payments.  Third,  the  establishment  of  the  model  with  supporting 
software  allows  the  analyst  to  construct  a  variety  of  alternative 
projections,  encompassing  total  system  effects,  based  upon  variations  in 
Soviet  policy,  the  world  economy,  and  the  weather. 

At  the  same  time,  the  problems  and  limitations  associated  with  the 
use  of  econometric  models  should  be  recognized  and  acknowledged  by  all 
model  users  and  consumers  of  model  analysis. 

First,  the  model  itself  is  only  one  ingredient  in  the  forecasting 
process.  Forecasting  is  an  interactive  process  between  the  model  and  the 
analyst.  Frequently,  the  skill  and  judgment  of  the  analyst  are  the  most 
important  factors  in  a  valid  projection.  The  model  serves  as  a  framework 
for  imposing  regularities  observed  in  the  past  upon  the  future  and  for 
preserving  a  certain  degree  of  consistency.  The  analyst  must  judge  when 
certain  past  regularities  should  be  relaxed  and  where  additional 
consistency  should  be  imposed  upon  the  model  solution.  The  term  "control" 
as  defined  below  designates  this  degree  of  analyst  participation. 

Second,  one  should  be  careful  not  to  attribute  excessive  precision  to 
the  quantitative  results  of  econometric  forecasts.  All  projections  with 
an  econometric  model  are  subject  to  certain  prediction  errors  and  such 
errors  typically  increase  with  the  length  of  the  projection.  Even  where 
the  prediction  error  for  levels  of  output  are  one  percent  or  less,  errors 

in  the  prediction  of  rates  of  growth  are  naturally  much  larger. 

(  1 

Third,  issues  of  data  methodology  and  accuracy,  which  are  quite 
important  for  Western  economies,  are  crucial  for  the  scientific  analysis 
of  the  Soviet  economy.  Soviet  and  Western  methods  of  output  measurement 
and  national  income  accounting  differ  for  both  practical  and  ideological 
reasons.  In  building  the  SRI-WEFA  Econometric  Model,  the  decision  was 
made  to  use  Western  estimates  of  sector  output  and  Soviet  GNP.  In 
contrast  to  Soviet  measures  of  gross  value  of  output.  Western  estimates 
of  Soviet  production  are  based  upon  commodity  samples  (measured  in 


physical  or  value  terms)  which  are  aggregated  using  prices  and  value- 
added  weights  for  a  base  year.  Thus,  the  output  measures  used  in  our 
model  are  roughly  comparable  to  statistics  constructed  for  Western  market 
economies.  Without  concerning  ourselves  here  with  the  difficult  issues 
of  relative  "bias,"  growth  rates  for  the  Soviet  economy  invariably  appear 
lower  when  using  Western  methodology  than  when  using  Soviet  methodology. 
For  presentation  purposes  in  this  report,  in  order  to  make  the  projections 
of  the  model  comparable  with  official  Soviet  Plan  data,  growth  rates 
computed  by  Western  measurement  have  been  adjusted  inward  using  adjustment 
factors  observed  in  the  past.1 

In  the  next  section,  a  brief  overview  of  the  10th  FYP  will  be 
presented.  Then,  a  "control  solution"  developed  using  SOVMOD  II  will  be 
introduced,  along  with  a  discussion  of  the  assumptions  underlying  this 
projection  and  an  evaluation  of  the  macroeconomic  consequences  of  the  10th 
FYP.  In  the  next  section,  three  scenarios  will  be  presented  as 
illustrations  of  the  capacity  of  the  SRI-WEFA  Model  to  evaluate  the 
economic  impact  of  alternative  Soviet  policies,  world  economic  conditions, 
and  the  weather.  In  the  final  section,  the  new  input-output  component 
introduced  in  the  SRI-WEFA  Model  will  be  described  and  applied  to  the 
10th  FYP.  The  details  of  the  SOVMOD  II  Control  Solution  to  1980, 

Including  assumptions  and  adjustments,  are  provided  in  Appendix  A  to  this 
paper . 


This  assumes,  of  course,  a  stability  in  the  degree  of  "bias."  In  fact, 
one  might  argue  that  the  relative  gap  between  Soviet  and  Western 
measures  may  decline  slowly  in  the  future. 
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II  AN  OVERVIEW  OF  THE  10TH  FYP 


The  agricultural  setback  in  1975  occurred  at  a  critical  time  for  the 
Soviet  Union,  both  economically  and  politically.  The  USSR  had  been 
enjoying  its  relative  immunity  from  the  inflation  and  recession  which  had 
beset  Western  capitalism  in  the  early  1970’s,  and  its  political  leaders 
were  confident  in  the  prospects  of  the  Brezhnev  strategy  of  agricultural 
independence  and  the  purchase  of  Western  technology.  The  1975  grain 
harvest  indicated  once  again  the  vulnerability  of  Soviet  agriculture  to 
weather  disturbances.  Large  purchases  of  Western  grain  strained  Soviet 
hard  currency  reserves,  reserves  which  had  already  been  depleted  by 
declining  Soviet  exports  to  a  recession-ridden  West  and  previously  ordered 
Soviet  purchases  of  Western  machinery  and  equipment. 

A  reduction  of  aspirations  for  the  domestic  economy  was  first 
signalled  in  the  Annual  Plan  and  Budget  announced  for  1976. 1  Planned  rates 
of  growth  for  industrial  production,  agricultural  output  and  national 
income  were  scaled  down  from  the  levels  of  previous  Plans;  State  financing 
of  centralized  investments,  industry  and  construction,  transport  and 
communications,  and  agriculture  were  budgeted  to  grow  considerably  less 
than  in  recent  years.  The  preliminary  report  on  the  10th  FYP,  published 
two  weeks  later,  acknowledged  the  underfulf illment  of  the  9th  FYP  and 
projected  rates  of  growth  through  1980  which  were  much  less  ambitious  than 
those  of  the  9th  Plan.2  In  Table  I  we  have  presented  the  major  indicators 
for  the  9th  Plan,  Official  estimates  of  realized  growth,  and  preliminary 
draft  targets  for  the  10th  Plan.  The  two  bad  harvests  of  1972  and  1975 

1  Pravda,  December  3,  1975,  pp.  1-3. 

2  Fravda ,  December  15,  1975,  pp.  1-6.  A  translation  of  the  full  text  has 

appeared  in  The  Current  Digest  of  the  Soviet  Press,  27  (January  14,  1976) , 

pp.  1-26. 
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certainly  were  a  major  factor  in  the  under fulfillment  of  the  Plan,  but  it 
is  clear  that  the  9th  Plan  was  unrealistic  in  its  anticipation  of 
productivity  gains.  Official  figures  published  recently  indicate  that  the 
only  area  of  Plan  overfulf illment  was  in  foreign  trade.1  This  was  related 
primarily  to  the  rapid  expansion  of  East-West  trade  associated  with  the 
policy  of  detente,  an  expansion  in  trade  motivated  at  least  in  part  by 
Soviet  concern  with  lagging  productivity. 

The  preliminary  plan  targets  of  the  10th  FYP  are  significant  in  two 
respects.  First,  they  are  substantially  more  modest  than  those  of  the 
9th  Plan,  an  indication  of  an  acceptance  of  less  ambitious  goals  by  the 
political  leadership.  Second,  they  are  very  much  in  line  with  official 
estimates  of  performance  during  the  9th  FYP;  this  suggests  that  Soviet 
planners  may  be  using  recent  experience  more  as  a  test  of  Plan  reason¬ 
ableness  than  previously. 

The  10th  FYP,  even  more  than  previous  plans,  acknowledges  the 
severity  of  the  constraint  represented  by  diminishing  growth  in  the  supply 
of  labor  and  a  diminishing  effectiveness  of  capital  investment.  The 
stress  in  the  plan  is  on  efficiency  of  production,  improvements  in  quality, 
and  the  acceleration  of  technical  progress.  As  is  stated  in  the  Basic 
Guidelines  on  the  10th  FYP: 

It  is  necessary  to  develop  on  a  still  broader  basis  nation¬ 
wide  socialist  competition  for  the  achievement  of  high  labor 
indices  and  the  fulfillment  of  national-economic  plans  and  to 
do  everything  to  make  the  10th  Five-Year  Plan  a  five-year  plan 
of  efficiency,  a  five-year  plan  of  quality  in  the  name  of  a 
further  increase  in  the  people's  well-being.2 


Ekonomicheskaia  gazeta.  May  5,  1976. 


The  Plan  calls  for  labor  productivity  in  industry  to  rise  30-34  percent 
even  though  capital  investment  is  projected  to  rise  by  only 
24-26  percent.  Since  the  Plan  does  not  appear  to  anticipate  major  gains 
from  organizational  changes,  its  fulfillment  may  well  depend  upon  the 
purchase  and  financing  of  machinery  imports  from  the  Developed  West. 


MAIN  INDICATORS  OF  THE  9TH  AND  10TH  FYPs 
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Ill  A  CONTROL  SOLUTION  FOR  THE  SOVIET  ECONOMY,  1973-1980 


In  using  an  econometric  model  for  projective  analysis,  it  is  important 
to  differentiate  the  factors  which  contribute  to  a  projective  solution  and 
the  various  modes  of  projections.  First,  the  major  elements  involved  in 
computing  a  model  projection  are  as  follows: 


•  the  specification  and  estimation  of  the  model  itself, 
particularly  the  implicit  assumptions  concerning  future 
technology  and  behavior; 

•  the  assumptions  made  concerning  the  future  of  exogenous 
variables,  those  not  determined  in  the  model  solution;  and 

•  the  intervention  of  the  analyst  to  compensate  for  deficiencies 
of  the  model  and  to  impose  additional  information  on  model 
solutions. 


Second,  with  these  distinctions  in  mind,  one  may  define  a  hierarchy  of 
projective  exercises: 


•  a  solution  of  the  model,  which  might  not  involve  user 
intervention  beyond  the  specification  of  the  model  and 
the  selection  of  assumptions  for  exogenous  variables; 

•  a  control  solution  which  indicates  a  judgment  of 
conditional  plausibility  and  internal  consistency  by  the 
analyst;  and 

•  a  forecast  which,  in  our  usage,  represents  further 
discrimination  among  plausible  control  solutions,  i.e., 
the  selection  of  the  solution  which  appears  most  likely 
given  available  information  and  expert  opinion. 


As  this  discussion  suggests,  good  forecasting  procedure  will  usually 
involve  extensive  discussion  of  alternative  assumptions  and  alternative 
control  solutions  by  experts  both  involved  in  and  independent  of  the 
project. 

The  projections  reported  in  this  paper  were  all  computed  using 
SOVMOD  II,  the  second-generation  SRI-WEFA  Soviet  econometric  model.1  The 
version  of  the  model  used  calculates  total  consumption  as  a  residual 
category  of  GNP  end-use,  and  determines  Soviet  grain  imports  and  gold 
sales  by  exogenous  assumption.  The  most  important  aspect  of  model 
specification  is  the  functional  form  of  the  production  functions.  They 
are  assumed  to  be  Cobb-Douglas  with  all  technical  progress  being  factor- 
augmenting  rather  than  disembodies,  i.e.,  no  increase  in  factor 
productivity  will  occur  unless  factors  are  increased.  This  is  a  particularly 
important  assumption  when  one  is  projecting  for  a  period  when  the  rate  of 
factor  accumulation  (labor  and  capital)  is  expected  to  decline.2 

The  major  assumptions  used  in  the  determination  of  a  control  solution 
for  1973-1980  are  presented  in  Appendix  A  (pp.  16-18).  For  the  important 
financing  variables,  we  have  projected  a  moderate  growth  rate  of  3.0 
percent  (slightly  higher  for  agriculture),  somewhat  less  than  the  observed 
growth  rate  for  1966-75.  The  projection  assumes  "normal"  weather  for  the 
period  1976-80.  For  the  world  economy,  we  have  projected  real  trade  growth 
at  7.  percent  and  world  trade  inflation  at  7.  percent  (1976-80).  Raw 
material  prices  are  expected  to  grow  at  a  lower  rate,  as  are  CMEA  foreign 
trade  prices.  We  have  projected  a  stable  exchange  rate  for  the  ruble  and 
stable  gold  prices  (At  $120  per  ounce) .  Variations  in  these  assumptions 
for  world  trade  variables  would  primarily  affect  the  composition  and  level 
of  Soviet  foreign  trade. 

1  This  model  is  described  and  documented  in  Donald  W.  Green,  Lawrence  R. 
Klein,  and  Herbert  S.  Levine,  The  SRI-WEFA  Soviet  Econometric  Model; 

Phase  Two  Documentation,  Stanford  Research  Institute  Technical  Note 
SSC-TN-2970-4,  October  1975. 

2  l 

The  model  has  been  designed,  however,  so  that  the  analyst  may  introduce 
disembodied  technical  change  into  the  various  production  functions  for 
alternative  projections. 
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In  establishing  a  control  solution  for  1973-80,  there  have  been 
several  types  of  adjustments  introduced: 

•  actual  data  available  for  the  period  1973-75  were  imposed 
on  the  model's  solution  path  for  those  years; 

•  certain  trends  embedded  in  estimated  equations  of  the  model 
were  modified  or  suppressed  given  additional  information 
from  the  Tenth  Five-Year  Plan  and  elsewhere;  and 

•  adjustments  were  made  to  certain  other  variables  in 
response  to  analysis  of  important  balances  in  the  State 
budget,  household  accounts,  and  foreign  trade. 

Since  1973  data  for  some  variables  in  the  model  were  not  available,  our 
model  projection  must  begin  in  that  year.  Solution  values  for  that  year, 
however,  may  be  adjusted  to  conform  to  the  actual  data  in  hand.  Similar 
adjustments  were  made  to  solution  values  in  1974  given  new  Soviet  and 
Western  data.  For  1975,  the  most  important  adjustments  involve  the 
140  M.  Metric  Ton  grain  harvest  and  its  impact  upon  total  agricultural 
output  and  light  industry. 1 

Several  trend  coefficients  estimated  in  the  model  over  a  sample 
period  1958-1972  were  modified  for  use  in  long-term  projections.  The  major 
modifications  in  this  regard  involved  the  equations  determining  the  urban 
share  of  total  population  and  the  participation  rate  for  the  urban 
population.  Our  adjustments  downward  for  these  variables  result,  for 
example,  in  a  4.2  percent  growth  in  industrial  employment  over  the  period 
1976-1980  rather  than  the  12-14  percent  for  an  initial  projection. 


1  These  adjustments  have  been  described  in  an  earlier  informal  note: 
Donald  W.  Green,  "The  1975  Soviet  Grain  Harvest,  the  Tenth  Five-Year 
Plan  and  the  U.S./USSR  Grain  Agreement,"  published  in  United  States- 
Soviet  Grain  Agreement,  S.  2492  and  Other  Matters,  U.S.  Senate 
Hearings,  Subcommittee  on  International  Finance  of  the  Committee  on 
Banking,  Housing  and  Urban  Affairs,  9-10  December  1975,  U.S.G.P.O., 
Washington,  D.  C. ,  1976. 
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Besides  reducing  the  rates  of  growth  of  employment  to  the  neighborhood  of 
those  implied  by  the  Basic  Guidelines,  the  volume  of  investment  during 
the  10th  FYP  was  also  restricted  to  the  Guideline's  25  percent  increase 
over  the  9th  FYP  period. 

The  final  category  of  user  intervention  Ln  the  derivation  of  a  control 
solution  involves  the  recognition  of  inconsistency  and  the  imposition  of 
plausible  adjustments  to  lessen  inconsistency  in  the  projection.  For 
example,  the  initial  experiments  resulted  in  very  large  Soviet  trade 
deficits  with  the  CMEA  in  the  late  1970's  (nearly  $4  billion  annually). 

Such  deficits  arose  from  rapid  growth  in  Soviet  imports  of  machinery  and 
raw  materials  (15-18  percent  per  year).  We  judged  that  such  deficits  and 
growth  rates  in  imports  were  not  feasible,  for  both  economic  and  political 
reasons,  and  adjusted  those  growth  rates  downward  to  a  12-13  percent  level. 
A  similar  problem  arose  for  Soviet  hard  currency  trade  and  we  chose  here 
to  adjust  upward  Soviet  hard  currency  exports  and  increase  credit  drawings 
and  gold  sales  in  order  to  reduce  the  deficit  in  hard  currency  to 
manageable  levels.  We  also  adjusted  certain  categories  of  revenue  in  the 
State  budget  to  new  tax  rates  implied  by  the  1973-74  data  in  order  to 
close  the  projected  deficit  in  the  State  budget. 

The  main  indicators  of  the  10th  FYP  are  compared  with  those  generated 
in  the  SOVMOD  II  control  solution  in  Table  2  below.  The  aggregate  output 
targets  in  the  Plan  for  industry  and  agriculture  appear  to  be  feasible  by 
the  standards  of  the  estimated  macromodel.  The  growth  in  real  income  per 
capita  projected  in  the  Plan  is  not,  however,  attained  in  the  model 
solution.  Furthermore,  the  model  projects  a  much  lower  growth  in  the  real 
volume  of  Soviet  foreign  trade,  approximately  the  growth  rate  projected  for 
Soviet  GNP  of  23-24  percent  rather  than  the  30-35  percent  anticipated  in 
the  Plan.  If  the  sample  period  used  for  estimating  the  foreign  trade 
equations  in  SOVMOD  II  had  included  1974  and  1975,  the  model  projection  for 
foreign  trade  turnover  might  exceed  30  percent.  This  would  not 
necessarily  mean  that  such  a  further  expansion  in  Soviet  foreign  trade  is 
either  feasible  or  likely. 


11 


COMPARISON  OF  THE  10TH  FYP  WITH  THE  SOVMOD  II  CONTROL  SOLUTION 


approximation:  [1.  +  g  (Of f icial) ] / [1.  +  g  (Western)]. 


10th  FYP  SOVMOD  II  Control  Projection 

Percentage  Growth  from  1975  to  1980  Percentage  Growth  from  1975  to  1980 
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Model  projections  are  converted  to  Soviet  GVO  projections  using  adjustment  factors  computed 
for  1966-1970. 


In  Table  3,  the  differences  between  the  Control  Solution  and  the 
10th  FYP  are  Indicated  at  the  level  of  industrial  branches.  The  labor 
allocation  system  in  the  Model  has  been  adjusted  to  correspond  more 
closely  to  the  pattern  implied  in  the  10th  FYP,  though  not  constrained  to 
exact  correspondence.  This  table  may  indicate  certain  reallocations  of 
capital  investment  from  the  pattern  projected  in  the  Model.  Since  the 
actual  planned  allocation  of  capital  investment  has  not  been  published 
yet,  any  conclusions  must  be  tentative.  However,  the  fulfillment  of  the 
output  target  for  light  industry  (soft  goods)  would  appear  to  depend  upon 
greater  capital  investment  than  projected  by  the  macromodel.  Similarly, 
the  modest  output  target  for  petroleum  products  may  indicate  that  Soviet 
planners  will  restrict  the  growth  of  investment  from  historical  rates  or 
that  they  anticipate  diminishing  capital  effectiveness  in  this  branch. 

A  major  advantage  in  using  an  econometric  model  to  evaluate  a  FYP  is 
the  information  generated  in  model  solution  which  is  generally  not 
published  in  the  Plan  document.  In  the  following  sections,  the  Control 
Solution  results  will  be  used  to  indicate  the  macroeconomic  consequences 
of  the  10th  FYP. 


A.  Household  Income,  Consumption  and  Retail  Prices 

The  model  projects  a  24  percent  rise  in  real  household  disposable 
income  compared  with  a  24.4  percent  rise  in  real  consumption  (private  and 
public) .  Thus,  the  current  degree  of  income-expenditure  imbalance  is 
expected  to  persist  through  1980.  Among  categories  of  consumption,  the 
most  rapid  growth  over  the  period  1976-80  is  projected  for  durables 
(38  percent),  followed  by  services  (27  percent),  soft  goods  (26  percent) 
and  food  (20  percent).  The  model  projects  a  very  mild  rate  of  domestic 
inflation  with  the  price  deflator  for  consumption  only  rising  4  percent 
over  the  five  years.  Virtually  all  of  this  increase  derives  from  a 
projected  33  percent  increase  in  "free  market"  agricultural  prices  (6 
percent  per  annum).  In  the  past,  such  a  growing  discrepancy  between 
administered  and  free  prices  has  often  led  the  bureaucracy  to  institute  a 
"price  reform"  to  restore  rough  parity  between  the  two  price  systems. 
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B.  The  State  Budget 


It  is  interesting  to  note  that  the  USSR  will  face  similar  problems 
with  its  State  Budget  in  the  late  1970's  that  Western  governments  now  face 
in  a  period  of  economic  recession.  Even  with  the  upward  adjustments  in 
State  revenues  indicated  by  the  1973-74  budget  data,  SOVMOD  II  projects  a 
growing  deficit  in  the  State  Budget  through  1980.  From  a  surplus  in 
1974  of  6  B.  rubles,  a  deficit  of  2  B.  rubles  appears  in  1976  and  rises 
to  10  B.  rubles  by  1980.  Expenditure  growth  rates  will  need  to  be 
adjusted  downward  or  tax  rates  adjusted  upward  in  order  to  restore  balance 
in  the  late  1970's.  Frequently  such  increases  in  tax  rates  have  been 
packaged  together  with  price  reforms. 

C.  Agriculture 

Barring  some  startling  technological  breakthrough  or  dramatic  changes 
in  farm  organization,  agriculture  is  expected  to  remain  the  lagging  sector 
of  the  economy  during  the  10th  FYP.  This  appears  to  have  been  recognized 
by  the  Party  leadership  itself  in  its  moderation  of  the  growth  target  for 
agriculture  in  the  Plan.  Whereas  the  agricultural  sector  will  be 
producing  approximately  12  percent  of  GNP  (in  established  prices)  during 
this  period,  it  will  be  employing  27  percent  of  the  total  labor  force  and 
absorbing  27  percent  of  total  capital  investment.  In  the  control  solutions, 
it  has  been  assumed  that  Soviet  grain  imports  will  continue  at  $1  B. 
per  year  from  1977  to  1980  under  terms  of  the  U.S.-USSR  Grain  Agreement 
and  such  imports  will  be  necessary  to  sustain  even  modest  growth  in  the 
livestock  herd. 

D.  Foreign  Trade  arid  the  Balance  of  Payments 

The  Basid  Guidelines  of  the  10th  FYP  provide  very  little  statistical 
information  regarding  the  planned  expansion  of  Soviet  foreign  trade. 
Fortunately,  SOVMOD  II  provides  considerably  more  insight  into  the  likely 
evolution  of  that  trade,  providing  detailed  information  by  commodity  and 


geographical  area.  Table  4  lists  a  variety  of  summary  indicators  for  the 
area  composition  of  trade  and  the  balance  of  payments  situation  of  the 
USSR.  The  model  projects  a  relative  increase  in  Soviet  trade  with 
developed  industrial  economies,  both  CMEA  and  the  West,  with  a  relative 
decline  in  trade  with  the  Third  World. 

The  hard  currency  position  of  the  USSR  has  been  hit  hard  by  the 
necessity  of  grain  imports  and  sluggish  Western  demand  for  raw  materials 
exports.  In  our  Control,  where  the  model  determines  Soviet  imports  from 
the  West  without  restriction,  the  gold-import  ratio  falls  sharply  and 
the  debt-export  ratio  rises  substantially  through  1976. 
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Table  4 


FOREIGN  TRADE  CONSEQUENCES  OF  THE  10TH  FYP 


1.  Composition  by  Area,  Imports  and  Exports 


Share  of 

Total  Imports 

Share  of 

Total  Exports 

Area 

1970 

1980 

1970 

1980 

CMEA 

0.378 

0.391 

0.337 

C.  337 

Other  Socialist 

0.068 

0.042 

0.110 

0.077 

Developed  West 

0.287 

0.351 

0.303 

0.345 

LDC's 

0.134 

0.078 

0.089 

0.060 

Unspecified 

0.113 

0.138 

0.161 

0.181 

2.  Measures  of  Hard  Currency  Liquidity1 

Gold-Import  Ratio  *  Value  of  Gold  Reserves  at  Market  Price/ 

Total  Imports  from  the  Developed  West 

Debt-Export  Ratio  =  Total  Debt  Less  Hard  Currency  Stock/ 

Total  Exports  to  the  Developed  West 

Year  Gold-Import  Ratio  Debt-Export  Ratio 


1973 

1.116 

0.669 

1974 

1.663 

0.489 

1975 

0.778 

0.896 

1976 

0.679 

1.223 

1977 

0.822 

1.013 

1978 

0.741 

0.803 

1979 

0.667 

0.612 

1980 

0.599 

0.442 

1  The  estimates  of  Soviet  gold  reserves,  hard  currency  reserves  and 

indebtedness  used  in  the  model  were  published  in  J.  T.  Farrell,  "Soviet 
Payments  Problems  in  Trade  with  the  West,"  in  Joint  Economic  Committee, 
Soviet  Economic  Prospects  for  the  Seventies.  Washington,  1973. 


IV  SOME  SCENARIO  EXPERIMENTS  WITH  SOVMOD  II 


In  this  section,  several  scenarios  relating  to  the  period  of  the  10th 
FYP  will  be  discussed.  These  scenarios  have  been  designed  to  illustrate 
various  properties  of  SOVMOD  II  as  well  as  to  indicate  plausible  alternative 
paths  for  the  Soviet  economy  to  1980. 

A.  Scenario  I:  Import  Restrictions 

In  the  derivation  of  the  Control  Solution  to  1980,  Soviet  exports  to 
the  Developed  West  were  determined  by  a  model  equation  which  responds  to 
both  Western  market  demand  and  Soviet  hard  currency  deficits.  Even  so. 

Table  4  indicated  the  sharp  rise  in  the  international  debt  ratio  for  the 
USSR  through  1976,  a  measure  which  does  not  return  to  the  1974  level  until 
1980.  The  projections  for  Soviet  foreign  trade  in  the  Control  Solution 
may  be  unreasonably  large  for  two  reasons.  First,  the  121  percent  increase 
in  nominal  Soviet  exports  to  the  Developed  West  may  not  be  feasible  given 
Soviet  supply  limitations  and  world  demand  conditions.  Second,  the 
succession  of  Soviet  hard  currency  deficits  may  be  unacceptable  to  the 
Soviet  leadership,  western  bankers,  or  both. 

In  the  mid- 1960’s  when  the  USSR  faced  a  similar  balance-of -payments 
dilemma  after  the  1963  harvest,  its  response  was  to  reduce  imports  of 
machinery  and  raw  materials  from  the  Developed  West.  Consequently, 

Scenario  I  was  based  upop  a  restriction  of  Soviet  imports  from  the  West 
and  the  CMEA.  Restrictions  were  imposed  on  all  non-grain  categories  of 
Soviet  imports  from  the  Developed  West  and  further  restrictions  were 
imposed  upon  machinery  and  raw  material  imports  from  the  CMEA  as  indicated 
in  Table  5  below.  The  main  indicators  for  Scenario  I  are  compared  with 
the  Control  Solution  In  table  6.  Because  of  the  reduction  in  machinery 
Imports  from  the  Developed  West,  the  rate  of  growth  of  industrial  output 
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Table  5 


DEFINITION  OF  SCENARIO  I:  IMPORT  RESTRICTION 


Imports  of  Machinery  and  Equipment  2.5  Billion  Ruble  reduction  beyond 

from  CMEA  Control  distributed  1976-80 

(represents  approximately  a  5% 
reduction  in  those  flows). 


Total  Non-Grain  Imports  from  the  $8  Billion  reduction  over  1976-80 

Developed  West  (14%  of  Control  total). 


Imports  of  Machinery  and  Equipment  $3.5  Billion  reduction  over 

from  Developed  West  1976-80  (4.6%  of  Control  total). 

Similar  proportional  reductions 
made  for  various  categories  of 
machinery  imports. 

Credit  Drawings  in  Western  Markets  Reduction  1977-80  of  $500  Million 

per  year  from  Control  assumption 
of  $1500  Million. 
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SCENARIO 
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during  the  10th  FYP  falls  by  one  percentage  point  (from  39.4  percent 
to  38.4  percent).  Total  consumption  and  real  household  income  are 
correspondingly  reduced. 

The  major  differences  between  the  Control  and  Scenario  I  appear  in 
hard  currency  trade  and  indebtedness.  The  gold-import  ratio  falls  less  in 
Scenario  I  because  of  the  slower  expansion  in  Soviet  imports  from  the 
Developed  West,  while  the  debt-export  ratio  does  not  rise  as  high  in 
1976-77.  However,  this  ratio  remains  above  the  1974  level  through  the 
period  of  the  10th  FYP. 

B.  Scenario  II:  Variations  in  Weather  Conditions 


In  the  Control  Solution  to  1980,  weather  conditions  were  assumed  to  be 
"normal"  for  each  year  of  the  10th  FYP  period,  normality  being  defined  as 
the  sample  mean  for  the  two  weather  variables  over  the  period  1959-1972. 

To  illustrate  the  responses  to  weather  conditions  estimated  in  SOVMOD  II, 
two  weather  scenarios  were  constructed:  (1)  Scenario  Ila  with  the 
above-normal  weather  conditions  observed  in  1966-70  imposed  on  the  10  FYP, 
and  (2)  Scenario  lib  with  the  below-normal  weather  conditions  observed  in 
1961-65  imposed  on  the  10th  FYP.  The  main  indicators  for  Scenarios  Ila  and 
lib  are  compared  with  the  Control  Solution  in  Table  6,  but  greater  detail 
concerning  the  solution  paths  is  needed  for  a  true  comparison.  This  detail 
is  provided  in  Table  7  below. 

In  the  last  column  of  Table  7  the  five-year  impacts  of  these  weather 
patterns  are  indicated.  Above-normal  weather  such  as  occurred  in  1966-70 
could  add  over  10  billion  rubles  to  GNP  during  the  10th  FYP,  while  below- 
normal  weather  as  in  1961-65  could  reduce  GNP  by  nearly  as  much.  SOVMOD  II 
distributes  these1  supply  effects  in  a  manner  which  may  be  quite  surprising 
to  Western  specialists  on  the  Soviet  economy.  Approximately  60  percent 
of  the  weather-induced  impacts  fall  upon  new  capital  investment,  with  most 
of  the  remaining  impact  falling  upon  inventories  and  the  residual  category 
of  end-use  (grain  reserves  among  other  items) .  The  impact  upon  food 
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consumption,  which  has  the  expected  sign,  is  nearly  compensated  by 
variations  in  durables  consumption.  Through  such  compensatory  movements 
in  durables  and  services,  total  household  consumption  (in  established 
prices)  actually  grows  more  rapidly  in  Scenario  lib  than  in  Scenario  Ila. 

Another  surprising  result  in  these  weather  scenarios  is  that 
industrial  growth  exceeds  the  Control  under  both  above-normal  and  below- 
normal  weather  conditions.  Because  of  the  impact  on  new  capital  invest¬ 
ment,  this  is  not  surprising  for  Scenario  Ila;  in  fact,  one  might  have 
expected  a  larger  effect  on  industrial  growth.  The  impact  in  Scenario  lib 
is  clearly  unexpected.  These  results  arise  from  movements  in  population 
and  labor  allocation.  Above-normal  weather  raises  agricultural  incomes 
relative  to  industrial  incomes  and  thereby  restrains  rural  outmigration 
and  the  growth  of  industrial  employment;  this  effect  was  dominated, 
however,  by  the  investment  effect.  Below-normal  weather  reduces 
agricultural  incomes  relative  to  industrial  incomes,  increases  rural 
outmigration  and  industrial  employment,  and,  therefore,  boosts  industrial 
output  by  1980. 

C.  Scenario  III:  The  ’Burden1  of  the  Western  Recession  on  the  Soviet 

Economy  ,  i 

As  was  noted  earlier,  part  of  the  USSR's  hard  currency  problems  may 
be  attributed  to  deficient  demand  for  Soviet  exports  because  of  domestic 
recessions  in  the  Developed  West.  In  another  scenario  experiment  with  the 
macromodel,  the  recession  which  occurred  in  world  trade  in  1975  was 
replaced  by  a  steady  growth  in  real  trade  of  7  percent  per  year  for  1975- 
1980.  Soviet  drawings  of  Western  credit  were  also  reduced  by  $4  billion 
over  that  period  given  the  boost  in  Soviet  exports  to  the  West  and  Less 
Developed  Countries.  In  SOVMOD  II,  this  improvement  in  the  USSR's  debt 
position  stimulates  imports  of  Western  machinery  and  equipment  which  in 
turn  raise  Soviet  industrial  production.  Because  of  the  lags  involved  in 
import  response  and  machinery  installation,  the  impact  on  industrial 
output  is  negligible  until  1979-80  but  continues  for  several  years  after 
1980. 
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SCENARIO  IMPACT  OF  WEATHER  ON  SOVIET  GROWTH,  1976-1980 


The  major  contrasts  between  Scenario  III  and  the  Control  Solution  are 
presented  in  Table  8.  The  removal  of  the  Western  recession  increases  the 
cumulated  value  of .Soviet  industrial  production  by  3.85  B.  1970  rubles  over 
the  period  of  the  10th  FYP.  In  addition,  the  international  position  of  the 
USSR  is  improved  in  1980  on  the  Scenario  path  with  more  than  $2  Billion 
gained  in  hard  currency  reserves  together  with  a  much  lower  debt  ratio. 


Table  8 


THE  IMPACT  OF  THE  WESTERN  RECESSION 
ON  THE  SOVIET  ECONOMY,  1976-1980 


Scenario  III:  Recession  in  World  Trade,  1975-76,  Replaced 
with  Steady  7%  Growth. 


Units 

Control 

Scenario  III 

Growth  in  GNP,  1975-80 

O, 

'O 

23. 51 

23. 91 

Growth  in  Industrial  Output, 

1975-80 

% 

39. 42 

40. 32 

Nominal  Growth  of  Soviet  Imports 
of  Machinery  6  Equipment  from 
the  Developed  West,  1974-80 

% 

137. 

143. 

Nominal  Growth  of  Soviet  Exports 
to  the  Developed  West,  1974-80 

0. 

a 

158. 

170. 

Hard  Currency  Reserves,  1980 
(End  Year) 

M .  Cur .  $ 

-798. 

1541 . 

Debt -Export  Ratio,3  lr'no 

- 

0.442 

0.194 

1  Five-year  average  (1973-77)  used 

for  1975  level 

of  CNP. 

2  Model  projection  convterted  to  Soviet  GVO  basis. 

3  Debt  less  Hard  Currency  Reserves  divided  by  Total  Exports  to  the 
Developed  West. 
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V  THE  APPLICATION  OF  THE  INPUT-OUTPUT  COMPONENT  IN  SOVMOD  II 
TO  THE  10TH  FYP 

One  of  the  major  objectives  in  developing  SOVMOD  II  was  the 
determination  of  a  sequence  of  balanced  input-output  tables  for  the  period 
1959-72  and  the  integration  of  such  an  1-0  component  within  the  macromodel. 
The  basis  for  the  derivation  of  this  sequence  of  tables  is  provided  by 
Soviet  Input-Output  Tables  for  1959,  1966  and  1972,  reconstructed  by 
Western  economists  in  current  producers'  prices.1  The  objective  was  to 
determine  a  plausible  movement  of  the  material  requirements  matrix,  the 
A  Matrix,  for  unobserved  years.  Using  the  actual  Tables  and  time-series 
for  gross  value  of  output  and  value-added  by  sector  in  current  prices, 
intervening  tables  were  determined  by  a  modified  RAS  technique  using  a 
weighted  minimization  algorithm  for  coefficient  movement.2  The  particular 
problem  posed  by  the  1967  Price  Reform  was  handled  by  revaluating  the  1966 
Table  in  post-reform  prices.  This  revalued  1966  Table  was  then  used  in  the 
interpolation  between  1966  and  1972. 

The  integration  of  this  sequence  of  balanced  1-0  Tables  in  current 
prices  with  the  macromodel  in  constant  1970  prices  posed  several  problems, 
both  conceptual  and  computational.  The  principal  concern  in  the 
construction  of  SOVMOD  II  was  to  utilize  the  1-0  component  to  determine 
intersectoral  deliveries  and  thereby  determine  a  consistent  vector  of  gross 
outputs  by  sector.  From  the  current  price  series  for  gross  value  of  output 
and  value-added,  we  derived  measures  of  total  material  inputs  for  each 
sector.  These  variables  were  introduced  in  the  production  functions  for 

1  The  1972  table  was  a  preliminary  version  (June  1975)  provided  for  our 
research  by  Professor  Vladimir  G.  Treml  and  analysts  at  the  Foreign 
Demographic  Division,  U.S.  Department  of  Commerce. 

2  This  methodology  was  developed  by  Gene  D.  Guill  and  Ross  S.  Preston 
and  is  described  by  Guill,  "The  RAS  Method  of  Coefficient  Adjustment 
and  Soviet  Input-Output  Data,"  SRI-WEFA  Working  Paper  #34  (revised 
version:  September  1975) . 
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industrial  branches,  expanding  the  specification  from  two  factors  (labor 
and  capital)  to  three  (labor,  capital  and  material  inputs).1  Because  of 
collinearity  between  material  inputs  and  labor,  we  found  it  necessary  to 
constrain  the  estimation  of  production  functions  for  several  branches  of 
industry.  The  general  procedure  in  such  cases  was  to  constrain  the  labor 
elasticity  to  be  equal  to  the  restricted  labor  share  in  value-added  for 
1970  multiplied  by  the  ratio  of  value-added  to  gross  value  of  output  in 
1970. 2  These  three-factor  production  functions  were  generally  acceptable 
in  statistical  terms  though  simulation  problems  arose  in  branches  with 
large  diagonal  coefficients  (large  intrabranch  transactions).  Such 
problems  with  dynamic  simulations  resulted  in  the  rejection  of  the  three- 
factor  equation  for  the  branch  of  chemicals  and  petrochemicals. 

A.  1-0  Alternative  I;  An  Initial  Experiment  with  the  Input-Output 
Component 

The  introduction  of  material  inputs  series  in  the  estimation  of  branch 
production  functions  usually  changes  the  output  elasticities  for  labor  and 
capital.  These  shifts  in  factor  elasticities,  indicated  in  Table  9,  would 
change  the  projections  of  branch  output  to  1980  even  without  any 
consideration  of  interindustry  consistency.  As  an  initial  experiment, 
SOVMOD  II  was  applied  to  the  10th  FYP  period  under  1-0  Alternative  I  where 
material  inputs  are  determined  by  exogenous  assumption  and  the  three-factor 
production  functions  are  used.  In  this  projection,  all  assumptions  and 
adjustments  made  for  the  Control  Solution  were  retained  and  material  inputs 
were  assumed  to  grow  at  the  same  rate  as  the  output  growth  projections  of 
the  Control  Solution.  This  Alternative  I  experiment  thus  demonstrates  the 

1  Provisionally,  a  single  deflator  was  adopted  for  all  material 
deliveries  and  applied  in  all  branches  except  soft  goods  and  processed 
foods  (major  deliveries  to  these  branches  are  from  agriculture  where 
prices  did  not  rise  significantly  in  the  1967  Reform.  Eventually, 
improved  Soviet  price  data  will  be  used  to  derive  a  sector  specific 
deflator  for  material  inputs. 

2  The  restricted  labor  share  is  the  sum  of  total  wages,  other  money 
income  and  social  security  divided  by  total  value-added,  all  measured 
in  established  prices  provided  in  U.S.  Government  estimates  of  Soviet 
GNP  in  1970. 
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projective  impact  of  the  shifts  in  factor  elasticities  for  capital  and 
labor.  The  branch  series  for  material  inputs  are  not  consistent  in  any 
input-output  sense  since  their  growth  rates  are  imposed  from  the  Control 
projections  for  branch  output.  This  experiment,  therefore,  assumes 
ex  ante  no  change  in  the  ratio  of  material  inputs  to  gross  value  of  output; 
since  the  new  growth  projections  for  output  will  depart  from  the  Control 
projections  there  will  be  a  shift  in  the  material  intensity  of  branch 
production  ex  post . 

The  results  of  the  Alternative  I  projection  are  compared  with  the 
Control  Solution  in  Table  10.  Again,  these  differences  arise  from  shifts 
in  capital  and  labor  elasticities  (and  technical  progress  rates)  between 
the  two  sets  of  production  functions.  The  more  significant  impacts 
(greater  than  10  percent  of  the  Control  growth  rate)  will  be  explained 
in  reference  to  Table  9.  The  projection  for  coal  output  falls  in 
Alternative  1  because  of  the  higher  labor  elasticity  (since  employment  in 
this  branch  is  falling  over  the  10th  FYP) .  Projected  growth  rates  for 
ferrous  metallurgy,  machine-building,  forest  products,  and  processed  foods 
decline  because  of  the  lowered  capital  elasticity  in  the  three-factor 
equations.  The  branch  of  non-ferrous  metallurgy  grows  more  rapidly  in 
Alternative  I  because  of  the  increase  in  the  estimated  trend  coefficients 
from  4.5  percent  to  6.1  percent  (dominating  the  fall  in  labor  and  capital 
elasticities).  The  projected  growth  of  paper  and  pulp  is  less  in 
Alternative  I  largely  because  of  the  absence  of  the  trend  term  in  the 
three-factor  equation. 

Generally,  the  Alternative  I  experiment  projects  lower  branch  growth 
rates  over  the  10th  FYP  because  of  reduced  output  elasticities  for 
capital.  These  estimated  elasticities  fall  usually  for  two  reasons. 

First,  the  positive  elasticity  for  material  inputs  usually  reduces  the 
capital  elasticity  from  its  two-factor  level.  Second,  imposing  a  labor 
elasticity  on  the  estimation  often  results  in  an  increase  over  the 
estimated  labor  elasticity  for  the  two-factor  equation  (three  exceptions 
being  electroenergy,  construction  materials  and  forest  products).  This 
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Table  10 


GROWTH  RATES  OF  INDUSTRIAL  BRANCH  OUTPUTS,  1975-19801 
COMPARISON  OF  CONTROL  SOLUTION  WITH  1-0  ALTERNATIVE  I 

gCON  gALTI 

Control  Input-Output  Percentage 

Branch  Solution  Alternative  I  Change* 


Electroenergy 

24.8% 

26. 

,8% 

8.1 

Coal  Products 

7.3% 

6. 

,2% 

-15.1 

Petroluem  Products 

87.8% 

37. 

,9% 

1  .1 

I'er'rous  Metallurgy 

l‘).2% 

16. 

.0% 

-16.7 

Non-ferrous  Metallurgy 

35.6% 

40. 

,1% 

12.6 

Chemicals  &  Petrochemicals 

32.6% 

32, 

.6% 

0. 

Machine-Building  and 
Metal-Working 

31.1% 

22. 

.8% 

-26.7 

Construction  Materials 

21.8% 

21, 

.9% 

.5 

Forest  Products 

12.3% 

9. 

,5% 

-25.8 

Paper  and  Pulp 

28.6% 

23. 

,5% 

-17.8 

Soft  Goods 

15.0% 

13. 

,5% 

-10.0 

Processed  food 

16.7% 

9, 

.2% 

-44.9 

1  Growth  rates  presented  are  based  upon  western  indexes  used  in  SOVMOD  II 
and  not  converted  to  Soviet  GVO  growth  rates. 

2  Computed  as  follows:  <gALTI  ’  «CON)/8CON  * 


experiment  with  Alternative  I  has  served  one  major  purpose.  It  clearly 
indicates  the  sensitivity  of  production  function  estimation  for  Soviet 
data  to  variations  in  specification.  Econometric  technique  cannot  alone 
determine  the  most  plausible  production  function  for  projections; 
considerable  judgment  and  experimentation  is  required.  The  three-factor 
equations  for  electroenergy  and  construction  materials  appear  more 
plausible  than  the  two-factor  equations.  However,  in  the  branches  of 
machine-building  and  processed  foods  the  two-factor  equations  appear  to 
generate  more  plausible  projections.  This  type  of  experimentation  is 
essential  in  the  selection  of  production  functions  for  the  final  version 
of  the  SRI-WEFA  Model. 

B.  1-0  Alternative  II:  An  Experiment  with  the  Endogenous  Determination 

of  Material  Inputs 

As  a  second  experiment,  SOVMOD  II  was  applied  to  the  10th  FYP  period 
under  an  1-0  alternative  in  which  material  inputs  are  determined 
endogenously  through  the  interaction  of  the  input-output  system  and  the 
three-factor  production  functions.  In  this  exercise,  all  of  the 
assumptions  and  adjustments  which  were  made  for  the  Control  Solution  were 
again  retained.  Thus,  1-0  Alternative  II  differs  from  the  Control 
Solution  in  its  use  of  the  three-factor  production  functions  with 
different  factor  elasticities  for  labor  and  capital,  and  differs  from  1-0 
Alternative  I  in  that  material  inputs  are  now  determined  endogenously. 

This  version  of  the  1-0  component  introduces  the  material  input 
interdependencies  between  sectors  into  the  macromodel  through  the  use  of 
a  B  matrix.  This  matrix  is  formed  from  the  1972  input-output  table  by 
dividing  each  entry  in  the  flow  matrix  by  its  row  total,  that  Is, 
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In  the  solution  process  this  B  matrix  is  first  converted  into  flows  by 
premultiplying  it  by  the  first-iteration  vector  of  gross  outputs 
obtained  from  the  production  functions.  Material  Inputs  delivered  to 
each  sector  are  next  computed  from  this  flow  matrix  by  aggregating  over 
each  column.  The  vector  of  material  inputs  derived  in  this  manner  is 
consistent  with  the  distributional  pattern  for  material  inputs  (the  B 
matrix)  that  existed  in  1972  and  the  gross  output  statistics  derived  from 
the  production  functions.  It  will  not  necessarily  be  the  case,  however, 
that  the  vector  of  material  inputs  derived  from  the  B  matrix  will  be  equal 
to  the  vector  of  material  inputs  used  in  the  three-factor  production 
functions  from  which  the  initial  estimates  of  gross  output  were  derived. 
Consequently,  it  is  necessary  to  iterate  between  the  production  functions 
and  the  input-output  system  until  a  solution  for  sectoral  gross  outputs 
and  material  is  obtained.1 

I— 0  Alternative  II  results  are  presented  and  compared  with  1-0 
Alternative  I  in  Table  11.  Since  the  differences  in  these  two  projections 
arise  from  the  endogenous  determination  of  material  inputs,  attention  is 
first  directed  to  the  percentage  change  in  those  rates  of  growth  which  is 
recorded  in  the  next  to  last  column  of  Table  11.  The  endogenous 
determination  of  material  Inputs  in  1-0  Alternative  II  resulted  in 
significant  increases  in  the  growth  of  material  inputs  into  coal  products, 
forest  products,  and  paper  and  pulp;  on  the  other  side,  the  growth  of 
material  inputs  decreased  most  significantly  in  electroenergy,  petroleum 
products,  machine-building  and  metal  working,  and  soft  goods.  These  changes 
in  material  inputs  then  affect  the  growth  rates  of  branch  outputs  through 


1  It  should  be  noted  that  the  B  matrix  is  based  upon  the  assumption  that 
the  inputs  of  a  particular  commodity  delivered  to  a  sector  is  a 
function  only  of  ^the'  level  of  output  or  availability  of  that 
commodity.  In  this  setting,  the  total  inputs  purchased  by  a  sector 
are  not  determined  by  the  level  of  output  of  that  sector  but  instead 
by  the  availability  of  each  of  the  products  in  its  input  listing. 

This  relationship  causes  the  material  inputs  delivered  to  a  sector  to 
be  affected  by  the  output  levels  of  other  sectors  in  the  economy. 
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Table  11 


GROWTH  RATES  OF  INDUSTRIAL  BRANCH  OUTPUTS  AND  MATERIAL  INPUTS  1975-1980 1 
Comparison  of  1-0  Alternative  1  and  1-0  Alternative  II 


(1.) 

(2.) 

(3.) 

(4.) 

(5.) 

(6.) 

(7.) 

BRANCH 

Gross 

Alt.  3 

Outputs 

:  Ait.  ii 

« 

Chanqe2 

Material 

Alt.  I 

Inputs 

Alt. 

% 

II  Change2 

(3)/ 

(6) 

Electroenergy 

26.8 

26.5 

-1.1 

26.6 

24.1 

-9.4 

.117 

Coal  Products 

6.2 

6.3 

1.6 

7.9 

15.0 

89.9 

.018 

Petroleum  Products 

37.9 

37.8 

-0.2 

37.9 

34.3 

-9.5 

.021 

Ferrous  Metallurgy 

16.0 

15.8 

-1.3 

25.1 

23.8 

-5.2 

.250 

Non-ferrous  Metallurgy 

4  40.1 

40.0 

-0.3 

.058 

Chemicals  and 

Pe  trochemica 1 s 

32.6 

32.6 

0.0 

0.0 

27. 85 

— 

Machine-Building  and 
Metal-working 

22.8 

20.3 

-11.0 

33.1 

22.9 

-30.8 

.357 

Construction  Materials 

21.9 

21.7 

-0.9 

26.4 

25.7 

-2.7 

.333 

Forest  Products'* 

9.5 

10.9 

14.7 

15.0 

19.7 

31.3 

.470 

Paper  and  Pulp1* 

23.5 

25.1 

6.8 

.217 

Soft  Goods 

13.5 

13.3 

-1.5 

19.5 

16.9 

-13.3 

.113 

Processed  Foods 

9.2 

9.6 

4.3 

19.2 

20.4 

6.3 

.683 

*  Growth  rates  presented  are  based  upon  western  indexes  used  In  SOVMOD  II  and 
not  converted  into  Soviet  GVO  growth  rates. 

Defined  as  (gALT  n  -  gALT  j)  /gALT  x  . 

3  Differences  in  the  growth  rates  of  material  inputs  in  1-0  Alternative  I  and  the 
growth  rates  of  branch  outputs  in  the  control  solution  arise  from  the 
difference  in  the  period  over  which  these  statistics  were  calculated — the  growth 
rates  in  material  inputs  being  calculated  over  the  period  1973-1980  while  the 
growth  rates  of  branch  outputs  were  calculated  over  the  period  1975-1980. 

4  The  secto:s  Ferrous  Metallurgy  and  Non-ferrous  Metallurgy  and  Forest  Products 
and  Paper  and  Pulp  are  aggregated  respectively  to  form  the  two  input-output 
sectors  Metallurgy,  and  Forest  Products  and  Paper.  Since  material  inputs  are 
calculated  ss  columns  sums  of  the  input-output  flow  matrix,  the  material  input 
statistics  are  presented  according  to  the  input-output  sectoral  classification. 

*  Since  the  branch  production  functions  for  Chemicals  and  Petrochemicals  does 
not  contain  material  Inputs  as  an  explanatory  variable,  the  material  inputs 
statistic  for  this  branch  does  not  have  any  effect  upon  production  but  is 
determined  endogenously  in  the  solution  process  as  the  column  sum  of  the  flow 
matrix. 


the  three-factor  production  functions.  As  expected,  the  endogenous 
determination  of  material  inputs  had  its  most  significant  impacts  upon 
those  industrial  branches  with  the  largest  output  elasticities  for 
material  inputs. 

A  comparison  of  the  ratios  of  the  percentage  change  in  gross  output 
to  the  percentage  change  in  material  inputs  (presented  in  the  final 
column  of  Table  11)  with  the  partial  elasticities  of  output  with  respect 
to  material  inputs  (shown  in  column  6  of  Table  9)  reveals  a  close 
correspondence  across  the  industrial  branches.  Thus  we  find  that  the 
endogenous  determination  of  material  inputs  in  processed  foods,  forest 
products,  paper  and  pulp,  and  machine-building  and  metal-working 
resulted  in  noticeable  differences  in  the  projected  growth  of  output; 
however,  the  projections  of  the  growth  rates  of  outputs  in  coal  products, 
petroleum  products,  and  soft  goods  were  very  similar  between  the  two 
1-0  Alternatives. 

As  noted  earlier,  1-0  Alternative  II  imposes  an  endogenous  determination 
of  material  inputs  under  the  assumption  of  a  constant  pattern  of 
distribution  of  output  over  the  forecast  period.  This  assumption  is 
expected  to  be  most  plausible  under  stable  conditions  and  for  use  in 
short-term  forecasting.  For  use  in  medium-or-long-term  forecasting,  such 
an  assumption  is  less  acceptable  since  material  inputs  change  only  in 
response  to  variations  in  the  growth  of  delivering  branches.  Consequently, 
those  sectors  whose  projected  growth  rates  were  less  than  the  economy 
average  experience  greater  growth  rates  of  material  inputs  under  1-0 
Alternative  II;  those  sectors  whose  growth  rates  exceeded  the  economy 
average  experience  lower  growth  rates  of  material  inputs.  In  other  words, 
sectoral  interdependencies,  as  recorded  in  the  input-output  table,  impose 
a  "leveling"  effect  on  sectoral  growth  rates  which  renders  an  unbalanced 
or  disproportional  development  path  more  difficult  to  maintain  in  the  macro¬ 
model.  Such  constraints  are  partially  valid,  but  our  current  research  is 
directed  toward  the  endogenization  of  the  input-output  relationships 
themselves.  This  work  should  provide  the  SRI-WEFA  Model  with  flexibility 
to  allow  for  gradual  changes  in  the  inter-sectoral  relationships  of  the 
Soviet  economy. 
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VI  CONCLUSIONS 


This  evaluation  of  the  Soviet  10th  FYP  using  the  SRI-WEFA  Model 
leads  to  a  conclusion  of  Plan  feasibility,  at  least  for  the  main  indicators 
released  in  the  Basic  Guidelines.  This  conclusion,  it  should  be  noted, 
depended  upon  the  Plan  itself  for  only  indications  of  the  employment 
constraints  and  Soviet  investment  intentions.  From  there,  the  Model’s 
projections  rest  basically  on  the  past  performance  of  the  Soviet  economy 
as  captured  in  the  system  of  estimated  equations.  In  a  sense  then,  Soviet 
planners  appear  to  have  adjusted  their  expectations  to  past  experience, 
rather  than  rely  on  the  adjustment  of  experience  to  excessive  expectations. 

The  Model  suggests  certain  areas  of  likely  Plan  underf ulfillment  as, 
for  example,  in  the  somewhat  strained  Plan  targets  for  growth  in  incomes 
and  foreign  trade.  There  is  also  some  divergence  between  the  Plan  and  the 
Control  Solution  in  the  targets  for  individual  industrial  branches.  It 
is  possible,  however,  that  these  divergencies  have  appeared  because  the 
(unpublished).  Plan  allocation  of  investment  differs  from  the  Model's 
projections. 

The  Model  also  generates,  in  a  system-wide  consistent  way,  a  wealth 
of  detail  which  appears  in  the  Control  Solution  (presented  in  the  Appendix) 
While  only  reporting  on  a  small  portion  of  this  detail,  we  have  indicated 
continuing  difficulties  in  the  agricultural  sector  and  a  potential 
realignment  of  internal  prices.  Pressure  for  such  a  realignment  stems 
from  three  sources  of  strain  in  the  system:  A  model-predicted  divergence 
between  administered  and  free  prices,  a  widening  deficit  in  the  state 
budget,  and  continued  pressures  of  world  inflation  through  the  foreign 
trade  sector.  All  three  strains  could  be  "eased"  by  implementing  another 
"price  reform." 


Scenario  analysis  is  a  useful  way  of  demonstrating  the  sensitivity  of 
econometric  forecasts  to  various  shocks.  These  may  he  under  the  direct 
policy  control  of  Soviet  planners,  as  in  the  restriction  of  imports.  Or, 
they  tnay  be  outside  planners'  direct  control  as  in  the  case  of  weather 
conditions  or  the  business  cycle  of  the  Western  industrial  economies. 

In  three  scenario  experiments,  we  obtained  interesting  quantitative 
results  which  illustrate  the  behavioral  properties  of  the  Soviet  economy. 
Thus,  in  a  policy-type  import  restriction  we  observed  a  negative  impact 
on  industrial  output,  real  household  income  and  consumption  and  a  positive 
effect  on  the  gold  reserve- import  and  debt-export  ratios.  Dual  weather- 
impact  scenarios  demonstrated  the  importance  of  the  weather  factor  for 
Soviet  agriculture  and,  consequently,  for  the  whole  economy.  In  a  third 
experiment,  by  a  counter-factual  imposition  of  normal  world  trading 
climate  for  the  recession  years  1974-75,  we  examined  the  negative  impact 
of  the  western  recession  on  the  Soviet  economy. 

Finally,  we  have  reported  on  an  important  area  of  current  and  future 
development  of  the  Model:  The  embodiment  and  full  endogenization  of 
input-output  tables  into  the  macromodel.  As  a  first  step,  this  requires 
the  use  of  production  functions  that  have  material  inputs  as  a  factor 
of  production  in  addition  to  labor  and  capital.  Secondly,  the  allocation 
of  these  material  inputs  over  time  must  be  modeled  in  an  internally 
consistent  manner  imposed  by  the  input-output  relationships.  Our  initial 
results  in  this  direction  are  promising.  They  confirm  our  expectations  in 
two  ways.  First,  where  partial  elasticities  of  output  with  respect  to 
material  input  are  large,  output  growth  rates  are  more  seriously  affected 
by  material  allocations.  Second,  where  industrial  branch  growth  rates 
diverge  widely  from  the  overall  industry  average,  the  unchanging  materials 
input  technology,  imposed  oh  the  macromodel,  will  pull  them  back  towards 
the  average.  In  reality,  the  rates  of  growth  of  the  different  branches 
are  bound  to  vary;  yet,  they  also  cannot  move  outside  of  the  consistency 
of  the  input-output;  framework.  This  points  toward  our  current  research 
in  designing  a  flexible (input -output  framework  that  captures  the  technology 
and  scarcity-induced  shifts  in  interbranch  relations. 
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